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Employment of engincers and scientists 
by Philip H. Abelson 


A deepening recession has brought the official national 
unenployment rate to about 10 per cente In its early phases, 
the downtum affected mainly the construction and auto induste 
ries, their suppliers, and people who were not well prepared 
or especialiy skilled. But now the effects of recession, ~ 
coupled with high interest rates, are spreading to most sage 
ments of the economy. Thus far, scientists and engineers 
have been relatively insulated from the decline. For example, 
unemployment among members of the American Chanical Society 
is less than 2 per cont and faw, if any, major layoffs have 
been announced. However, the first quarter profit of the 
chemical industry is down 33 per cent and continuation of that 
trend would surely affect anploymmt. 


Prospects for omployment of young scientists and engineers 
by industry have changed recently. Six months ago, industry was 
avidly, even frantically, recruitinge But the deepening recag. 
Sion has generated gloom and uncertaintye Pessimists have 
begun to remind us of the situation in the late 1960's when 
Stories appeared in the New York Times and elsewhere about an 
Cngineer driving a taxie These stories dramatized unemployment 
among engineers and contributed to a sharp drop in engineering 
enrollments and a later shortage of engineers. 


To obtain an indication of developing attitudes and trends, 
I contacted personnel officers in t@m major fimms active in 
applied science and engineceringe Only one of them will hire 
more young engineers during the current recruitment year than it 
did in the preceding periode Imbalances of supply and demand 
vary with ficldse Ina few specialties, such as those related 
to computers and their applications, positions are Still unfilled. 
In some fields, such as construction engineering, mining engi- 
neering, and metallurgy, there are far more applicants than 
positions. Respondents were confident that they would be recruit. 
ing actively in the coming season. The consensus was that the 
top fourth of classes in chanical, electrical, and mechanical 
engineering will be eagerly sought. In those fields, the upper 
twoethirds of the graduates will probably find jobs in their 
pnofesSione One of the officers said that a person in the lower ~ 
third needs to show leadership qualities and be an extroverte 
Then he or she will probably wind up in marketinge 


The personnel officers also indicated that earlier broad 


pattems of job and salary offers provided by the College Placement 
Council are likely to continue. Engineers, who constitute about 
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g per cent of the graduating Class, have received more than 

60 per cent of the offers and the salaries provided excee 

those in other fields. The latest compilation includes data 

for the period july 1981 to March 1982 and thus covers most 

of the recruitment for the current graduating clasSe The top 
and bottom monthly salary offers (90th and 10th perc enti les ) 

were aS follows: chemical engineering, $2425 and $21003 
electrical engineering, $2225 and 918345 mechanical engineering, 
£2350 and $1875; computer science, $2125 and $]608s and Physical 
and earth sciences other than chemistry, $2400 and $1360. Offers 
were much lower in some fields, The corresponding figures for 
some of than were: biclogical sciences, $1970 and 910003 business, 
#1870 and $1075; and humanities $1650 and $833. 


In whatever situation humans find themselves, they tad to 
overreact and to assume that a present state of affairs will 
continue indefinitely. The bleak outlook for some fields will 
not prevail forever, and the favourable status of engineers and 
physical scientists may lead to a surplus of than. However, 
the top fraction will be much sought after. We all know that 
good grades are an imperfect measure of a person's potentiale 
But in an imperfect world, it is useful-to have them, especially 
if they are in courses known to be demandinge The world must 
adjust to changed cnergy sources and feedestocks and to a further 
development of the computer revolution. The changes will require 
two decades at minimum and will demand the attention of many of 
our most Capable minds, 


(Science, 2165 4551 (Junell, 1982) Pe 1177) 
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What battered the satellites of Satum? 
by Richard A. Kerr 


Everywhere scientists have looked in the solar 
SyStem, from innermost Mercury to the outer satellites of 
Saturn, there are craters. Ever since researchers decided 
that these craters are largely impact rather than volcanic 
craters, they have wondered where the impacting bodies came 
frome Voyager's obServations at Saturn revealed two epi- 
sodes of bombardment, which suggests to some that comets 
are behind much of the pummeling of solar systum bodiese 


Eugene Shoemaker of the U.S. Gwological Suvey in 
Flagstaff argued at the Tucson meeting that objects from 
outside the Satum system formed the oldest craters on the 
Satumian satellites. A mammoth crater is centered or , 
nearly centered on the leading face of both Mimas and 
Tethys, he notes, which is the most likely impact site for 
an object falling into the system. The lack of collisional 
debris on irregularly shaped Hyperion suggests another 
impact by a massive external body,Shoanaker says, because 
the most likely source of the high cnergy impactor required 
to disperse the debris would be outside the systan. 


If extemal objects did from the older craters, 
Shoemaker reasons, then the objects prokably came from 
beyond Satum.e Only in the vicinity of Neptune and Uranus 
did planetesimals linger long cnough after the formation 
of the solar system to create the observed bombardment, he 
SaySe Over the first few hundred million years, close 
encounters with the major planets scattered these icy 
bodies in all directions. Of those sent well beyond Pluto, 
a few Still occasionally fall toward the sun as comctse 
Those sent inward cratered the satellites and planets of 
the rest of the solar systeme That was the earliest bombazd. 
ment of the Satellites of Satum, Shoemaker Sayse It was 
so intense that it probably shattered the smaller, inner 
satellites. Most reassembled themselves, he says, but some 
fragments produced the second cratering épisode, and others 
appear to have persisted to the present as small companion 
satellites sharing the orbits of larger satellites. 


Robert Stxrom and his golleagues at the University of 
Arizona are not convinced that extemal objects caused either 
of the two cratering episodes. They find no heavier crater- 
ing on the leading satellite faces than on trailing faces » 
That suggests to them that the impactors came from within the 
system, perhaps from debris left after planet fomation or 
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satellite disruption. They also conclude that comets cannot 
dominate the older cratering at both Jupiter and Satum, as 
Suggested by Shoemaker, because the cratering records on 
those two sets of satellites are different. 


Shoemaker responds that the record has been altered, 
On the Jovian satellites, large craters have been erased by 
softening of the surface ice. On the inner planets, comets 
produced smaller craters becauSe the sun vaporized much of 
their ice before they hit. 


The ‘carly solar system, as seen in the cratering recon, 
Seems to be at least partly in the eye of the heholder," 


(Science, 2185 4551 (June 11, 1982) pe 1211) 
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Health and behaviour 
by David. A, Hamburg 


It is our good fortunue to live in a time when the 
nature of living organisms is rapidly being elucidated, 
Recent advances in molecular and cellular biology exceed 
what anyone could have imagined as recently as a few 
decades ago. They link up with other fronts, such as 
neurcbiology and human behaviour. 


Nowhere are the needs and opportunities for progress 
in the biobehavioral sciences clearer than in problans of 
health and behaviour. These matters are docume@ted in a 
new report from the Institute of Medicine(IOM), National 
Academy of Sciences. Behavioral factors contribute to 
much of our burden of illness. Half of the mortality from 
the ten leading causes of death in the United States is 
strongly influenced by lifeestyle. Known behavioral 2f$k 
factors include cigarette smoking, excessive consumption 
of alcoholic beverages, use of illicit drugs, certain 
dietary habits, insufficient exercise, reckless driving, 
nonadherence to medication regimens, and maladaptive respons. 
es to social pressures. 


On? powerful stimulus to the biobchavioral sciences 
has been the remarkable progress of neuxobiology pertinent 
to behaviour, recognized in the Nobel Prizes of 1977 and 
1981- There is now an unprecedented array of molecules, 
cells, Circuits, syStems, techniques, and concepts available 
for research on problems related to behaviour and health. 
One crucial linkage of the biomedical and biobehavioral 
Sciences iS in the study of the final common pathway through 
which the brain controls the endocrine and autonomic nervous 
systems. Over the past sevoral decades, much has been learned 
about these systems and their roles in mediating human respons- 
@s to changing circumstances. A landmark in this line of 
inquiry was the characterization of several hypothalamic .homonese 
This reseagch also contributed to an advanced technology for 
peptide analysise Coinciding with the discovery of receptors 
in the brain, it led to a burst of neumpeptide discoveries 
in the past few years. This rapidly moving frontier is of 
great significance in underStanding brain function and behavior. 
for instance, responSes to stress. It illustrates how advances 
in neurobiology stimulate the scientific study of behavioure 


Another opportunity arises from research on leaming, 
a major thrust of psychology sinc? its inception as a Science. 
In recent y@ars, a theory has emerged that clarifies the sodal 
context of human leaming, is a balanced synthesis of cognitive 
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psychology and behavior modification, and draws on pire 
mentally verified principles of leaminge such princlp+es 

are now being used in clinical and field experiments that 

test ways of changing behavior that affects healthe During 
the past 30 years, epidemiologic studies have delineated . 
objective measures as indicators of the likelihood of develo pe 
ing coronary disease and stroke — that is, risk factors such 
as high blood pressure, tobacco smoking, and obesitye Several 
largeascale studies have found that many people can diminish 
their health-damaging behavior and thereby decrease the likelie 
hood that they will develop serious cardiovascular discaste 


The IOM report assambles infomed assessments by many 
leaders in the biomedical and behavioral sciences and highs 
lights promising lines of scientific inquiry pertinent to 
understanding, treating, and preventing behavior-relatcd compo- 
nents of the burden of illness. The report deals with diverse 
problems including smoking, alcohol, stress, ag@ing, cardio- 
vascular diseases, diabetes, mental disorders, sleep, work, and 
social disadvantage. Given the deep national concern about 
health and strong data linking behavioral factors and health 
problems, the delineation of these scientific opportunities 
indicates a logical response to this great challengee Therefore 
the present low level of funding of such research deserves 
careful reexaminatione Bzoadening of th2 life sciences in the 
context of health and behavior can have a profound impact in 
the remainder of this century. 


(Science, 217, 4558 (July 30, 1982) pe 399) 


Ten years after Stockholm 
by Gilbert F White, Gustavson 


In 1972 the Stockholm Conference on the Human Environment 
markea a peak of public concem for the maintenance of environe 
mental quality. One of its outcomes, the United Nations Environment 
Programme (UNEP), is celebrating the 10th anniversary of the 
Conference with a "Session of special character" on 10 to 18 May 
in Nairobi, where national and nongovemmental represehtatives will 
review events of the decade and lessons to be drawn from thane 
What can be said of significance for the scientific community? 


It is relatively easy to rack up the scores on thé legal 
and administrative measures taken in response to the Stockholm Cone 
ference recommendationse UNEP provides a succint account of 
treaties ratified or not ratified, agmcies established, programs 
initiated, and meetings convened in large numbere 


It is extremely hard to appraise what, in fact, has happened 
to the principal components of the environment—-the atmosphere, 
marine environment, inland waters, lithosphere, terrestrial biota, 
and people. The evidence as reported by UNEP is ragged. The 
trends that can be discemed with confidence show good news and 
bad news, and I note a few of each. 


Compared with the situation in 1972, the rate of annual 
population growth in 1980 was diminishing on all continents except 
Afriéae The quality of air in many higheincome cities was 
improvinge Likewise, contaminant loads in the inland waters of 
industrialized countries were generally decreasinge Significant 
advances were made in reclamation of surface-mined lands and in 
establishing reserves for the preservation of terrestrial biota. 


On the negative side, urban air quality in loweincome 
countries continued to decline. The pollution of certain sectors 
of coastal waters increased, although the marine production in 
large sectors grew slightly or leveled off. Deterioration of 
many Seniarid lands and of some irrigated so¥ls expanded. Moist 
tropical forests were being recuced, but there was a wide divergence 
among the estimates conéerning rates and extent. The implications 
of increasingly massive alterations in the global cycling of carbon, 
sulfur, and nitrogen were only beginning to raceive integrated 
analySiSe 

The assanbled data on these and numerous other trends not 
mentioned here should be critically appraisede While they will no 
doubt be interpreted in different ways, at least three observations 
deserve the immediate attention of the scimtific community. 
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First, as revealed by the difficulty in measuring changes, 
a more coherent effort needs to be made to monitor key para— 
meterse The expectations of many at Stockholm that an efficient 
global earthwatch program would soon be put into place ieee 
Sanguinee The present deliberate effort should be streamline 


and its pace should be accelerated. 


Second, it is becoming evident that appraisals of all but 
a fav basic changes such as those in atmospheric carbon dioxide 
or ozone are most meaningful on a regional basis, where the 
intertwining of biological, physical, and social factors can be 
examined in context. Promising advances, for example, have been 
made in looking at regional seas rather than at the oceans as a 


wholee 


Third, the scientific grounds for measures to correct much 
of the degradation in soil, water, biota, and air are well known, 
but there needs to be more systenaticanalysis of ways of over 
coming social and political obstacles to undertaking them. While 
Speculation runs high on questions of long~term climate change, 
the quiet degradation of biotic and soil resources proceeds. 


The decade after Stockholm has shown that envizonmental 
improvement can be achieved, that the pace is slow in many 
areas, and that scientific inquiry can help speed it UDe 


(Science, 216, 4546 (May 7, 1982) pe 569) 
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The Promises and Prohibitions of PhySics 
Pyotr Kapitza in Sputnik (5):12—15 May 82 
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‘ * 
* eeeIt iS obvious that the depletion of the world's J 
* nonerenewable resources will continue if no approm - 
* priate steps are taken. Among these steps, naturally,, 
* is raising the profitability of energy obtained from E 
* xronewable sources (the sun, wind, gcothermal waters) — 
* and their practical utilization now in order to meet . 
* the requirments of low-energy generation(the lifting ; 
* of water from Steppe wells, watering, the heating of 
* homes). However, hope for the solution of global r 
= energy problens ~~. something which becomes generally : 
* recognized — is associated only with the use of eS 
* nuclear energy. PhySics provides all grounds for = 
* assuming that it is a justified hope". 2 
r ; % 
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(Sources Current Contents Life Scj 
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Toxin treatment 


A tiny drop of the highly toxic nerve poison from the 
bacillus Clostridium botulinum can cut out the need for the 
surgeon's scalpel as a treaiment for crossed oyese 


Dr. Alan Scott, of th2 Smith-Kettlewell Institute of 
Physical Sciences, San Francisco, is pioneering the technique. 
He injects a billionth of a gram of a botulinum derivative 
into the muscles that control the abtiomal position of the 
eyeballe The toxin switches off the nerve signals to the 
muscle for a week or twoe The muscles relax, and the 
muSc le on the opposite side takes up the slack and becomes 
tighter. 


If doctors repeat the process often enough, the oye 
muscles regain their normal halance, and restore binocular 
vision. About 60 000 Americans undergo operations to correct 
Crossed eyes every year ~ the toxin could work for half of 
them, Dr. Scott said. 


(New Scientist, 94, 1308 (June 3, 1982) p 635) 
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* Toward a Legal Definition of Artificial : 
* Intelligence ) 
* Sam Ne Lohman-Wilzig (Bar~llan Ue, Israel) ; 
4) in Futures 13 (6) :422..57 , Dec. 81 : 
, * 
~ ge e'"Cybemeticists consider one of the most a 
? promising avenues of artifical-intelligence % 
C advancement to be self-education, iee, iearn- * 
| ing from one's own mistakes, trial and error. i 
i Self-programming compiters have already been * 
. ¢reated, and ther: is no intrinsic limit to the = # 
vi level of intellectual maturation future human- % 
" gids could attain. Thus, it is quite possible a 
nf to conceiv? of such creatures being purchased x» 
» when still at a relatively primitive level of a 
«. development (at a tyoung age’) when they can % 
» already perform rudimentary functions(and err “t 
‘ ag wall in the performances of same). The ot 
J ‘ utility for such an carly purchase wou ld # 
7 oe sc individualization of its oventwal abili- % 
4 ties based on the needs and wishes of its xt 
i ownerseeno different than parents ado pting a xe 
i child at the earliest possibl? age so as to ine : er 
et culcate/imprint it with the values of the parents a 
r (Sources Current Contents - Life Sciences, 25, 19 * 
* (May 10, 1982) p+ 20) 
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The funding of university research 
, comparative study of the United Kingdom and Canada 


ra’ 


by IeDe Chapnan et ale 
(Abs tract) 


"..eThis paper extends previous work concerning the 
allocation of resources thzough the mechanism of peer— 
adjudicated grants in the Science Research Council to the 
National Science and Engineering Research Council of Canada. 
The aim of this research has been to draw comparisons between 
the flows of these research resources from the research 
councils to the universities in the United Kingdom and Canada 
over the period 1964 to 1974 inclusive. The paper analyses 
the data using two indicators; one which measures cencentration 
of resources and another which measures the median level of 
support for a given field. The principal results suggest for 
both countries that the concentration of resources is not a 
function of their availabilitys that the concentration of 
resources has tended not to vary over times and that cone 
centration has increased with the level of institutional 
aggregation. The main differences between comtries are that 
the Science Research Council tended to have the higher level 
of concentration at the level of the scientist but that the 
National Science ana Engineering Research Council had higher 
levels of wmnéentration at the department and university 
levels. 


With regard to median levles of support it appears 
that for both countries the levels of support have remained 
constant or declined over times and that there are national 
differences in the costs of research in areas supported by 
the two research councils. The implications of thase findings 
are discussed with reference to the dynamics of the peero 
review system", 


(Research Policy, lls 1 (February, 1982) pp 15=31) 
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Extraterrestrial body hits Earth — millions die 


The death of the dinosaurs, or rather the nature of the 
Gretaccous-Tertiary boundary event, continues to exercise the 
scientific imagination. The latest contribution tums things 
slightly on their heads and lengthens the chain of causality 
somewhate «in intemational 20-strong team has suggested that 
an extraterrestrial body hit the Earth, that this killed the 
microscopic plants in the surface waters’ of the ocean, and 
that this mass death Set off a Comine effect that included the 
end of the reign of the dinosaurs (Science, vol 216, p 249). 


The extraterrestrial object already has a great deal of 
evidence in its favour. Probably the strongest is the soe 
called iridium anomaly. There is an abnomally high conc¢nte 
ration of the metal iridium in the clay thatmarks the boundary 
between the Cretaceous and Tertiary eras, Wherever suitable 
marine sediments of the right age are examined, the high level 
of iridium shows upe Iridiun is rare on the surface of the 
Earth because, quite dense, it sank to the centre of the planet 
while the Earth was still molten. But it is more common in 
space, so the anomaly could be the remnant of something — 
an asteroid or a comet — from Space. The question is how the 
space object caused the mass extinctions. 


Kenneth Hsy., of the Swiss Federal Institute of Technology, 
and his team devised their new Story after a thorough study 
of a core of sediment removed from the bottom of the ocean off 
the west coast of southem Africa, 


The iridium anomaly was there, as expected, right at 
the clay that marks the boundary. There were also anomalies in 
the amount of calcium carbonatechalk— in the core. Below the 
CT boundary there is the. usual 40 per cent chalk, and well above 
it the level is again 40 per cent. But between these points 
‘there are two distinct minima, one in the clay boundary itself 
and one about 2.5 metres above the boundary. 


Calcium carbonate is important because it can reveal what 
was happening in the oceans and the air above. Marine organisms 
use bicarbonate ions in the water to build their chalky shells 
which are the source of the chalk that rains down to fom the 
’ sedimentse The carbon and the oxygen in the chalk provide informa 
tion about the temperature. of the water in which the organisms 
lived. | 


To analyse the oxygen and carbon isotopes, Ramil Wright 
picked owt specimens of Gavelinelia beccariifomis, a deep-sea 
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species that occurs on both sides of the CT boundary. The 
team also analysed a bulk collection of skeletons from many 
species, sorting the bigger ones from the smaller; small 
organisms are more common at the surface. 


For the isotope catbon 13 in the bulk samples there 
were again two anomalies, one at the CT boundary and one about 
one metre abovee Both anomalies represent depletions of the 
136 relative to the more plentiful 12c. But the selected 
samples of Ge beccariifomnis show no fluctuations in the ratio 
of the two isotopes. So the anomaly was confined to surface 
waters and was spread over a period of about 50 000 yearse 


Oxygen 18 shows fluctuationS Similar to carbon 13, 
but they are less clearacut. There is a peak in oxygen 18 
at the boundary, which possibly indicates a drop in tempera 
ture at that time, but in general there is a decrease that 
parallels the 18¢ decrease and probably reflects a general 
warming of the water. Ge beccariifomis shows the same 
pattern as the bulk samples3 this Suggests that the waming 
affectad deep and surface waters, while only the surface 
waters showed a change in biearkonate contmte 


Hsu and his team Say tha& any model must account both 
for the change at the CT boundary, a temporary change in the 
carbon content of surface waters, and for the more gradual 
change that followed during the next 50 000 years. Their own 
preference is for a drastic reduction in the productivity cf 
the surface waters; the plants there simply stopped growing. 
This would make the waters more acidic and upset the carbon 
dioxide balancee The first 15c spike represents this mass 
death, caused by impact with an extratdrrestrial object that 
Sent up a dust cloud, blotting out the Sun and preventing 
plant growthe 


Because the plants were not growing, they were not 
removing carbon dioxide from the atmosphere. This longer-tem 
build-up resulted in waming by the greenhouse effect, and it 
was this warming that caused the changes in 180. The rise in 
temperature was probably something between 2 and C, and j 
tock 50 000 years for the surviving plankton to pees Doin 
ofan the new regimee (The 180 peak at the CT Clay itself 
could be a cooling of about 8 °C, also consistent wi 
in the atnosphere.) ata 


The increase in atmospheric temperature brought a 
by greenho us @ waming and triggered by the plankton port Le 
by the impact, then killed off the dinosaurs. apie ie 
fortunate misprint would have it, "the 
because of th 


+ Or, aS an une 
Ainosaurs became distinct 
ermal stress after a terminal Cretaceous Catastrophe", 


(Now Scientist, 945 1302 (April 22, 1982) p 210) 
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Neutrinos: No oscillations? 
by Me Mitchell Waldzmp 


Opening another chapter in a continuing controversy, 
a team of American, Gemman,and Swiss physicists have reported 
new evidence casting doubt on the idea that neutrinos exhibit 
a bizarre phenomon called "oscillation". The results of 
the new experiment were discussed by California Institute of 
Technology physicist Felix Bochm at the annual meeting of the 
American PhySical Society in Washington, D.C. 


They thus bring the controversy full circle. Neutrinos, 
ghostly particles released in certain nuclear reactions, have 
no electric charge and very little propensity to interact with 
matter. They do, however, come in three varieties, known as 
the electron, mu, and tau neutrinoSe Since 193], when Enrico 
Femi first poStulated the particles! existence, physicists 
have also assumed that neutrinos are massless, like the photone 


In 1980, however, experiments in the Soviet Union indi- 
cated that neutrinos might indeed have a small masse At the 
Same time, physicists from the University of Califomia at 
Irvine reported evidence for oscillations: one type of neutrino 
can tum into another as it moves along, rather as if a swallow 
were to metamorphose into a hawke The two experiments were 
considered mutually supportive, Since for mathematical reasons 
it is impossible for neutrinos to oscillate unless they also 
have maSSe 


The massive neutrino concept was immediately taken up 
in other disciplines. Cosmologists hoved that Sswams of 
massive neutrinos might account for the invisible “missing 
mass" which Seems to exert gravitational effects on individual 
Spiral galaxies and on cluSters of galaxies(Science, 30 January 
198l, Pe 470)- AStrophySicists believed that the oscillation 
phenomenon might solve the solar neutrino problems that nuclear 
reactions in the core of the sun should produce far more 
neutrinos than are obServed. The detectors used to date look 
only for velectron-type neutrinos, however, so if electron 
neutrinos emitted in the sun have changed to something else 
by the time they reach Earth, then the paucity is explained. 


But now researchers from the California Institute of 
Technology, the Technical University of Munich, and the Swiss 
Institute of Nuclear Res varch have searched for neutrino 
oscillation with a much more sensitive apparatus than the 
Irvine group's and have found no evidence for the phenomenone 
Their work does not directly contradict the Soviet experiment, 
however, sO necutrino mass is still quite possible. 
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For a nautrino source, Bochm and his colleagues us 2d 
a 2800—negawatt power reactor near Gosgen, Switzerland. 
(Fissioning uranium atoms emit electzron-type neutrinos «) 
Their detector was set up near the containment building, 
38 meters from the reactor coree Since neutrinos so rarely 
pay attention to ordinary matter——they can easily sail 
through the core of the earth without Slowinge—the intense 
flux of neutrinos from the reactor yielded only about three 
events per hour in the detector. Still, this setup repre. 
sented about ten times the sensitivity of the gzoup's 
previous experiment using a 57-megawatt research reactor 
at Grenoble, Fran¢ Ge 


The detector responded only to electron neutrinos. Thus, 
the difference between the number of events expected from 
calibration measurements made at the core, and the number 
actually found at the detector, represented the number of 
electron neutrinos that had oscillated away and changed to 
some other type as they traveled the intervening distance. 


That number, the group concluded after running the 
experiment from June 198] to February 1982, is consistent 
with zeroe In technical tems, the physicists were able to 
exclude the possibility of neutrino oscillations down to a 
mixing angle of 0Oel6 and a mass.-squared difference of 0.02 
Square election volts, This represents a very large region 
of parameters where oscillations could possibly be found, 
said Boehm. 


In May, the researchers will begin an effort to set still 
mote stringent limits by moving the detector back to a distance 
of 48 meters from the reactor core. If the neutrinos are 
going to oscillate at all, they will then have another 10 
meters in which to do it. Moreover, comparison of the two- 
Sets of data will eliminate calibration uncertainties. 


(Science, 216, 4546 (May 7, 1982) pe 605) 
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A case of retarded astronomical devclopment 


The galaxy Ccntaurus A, also known as NGC 5128, is a 
Strangcemlooking object. It sooms to be an elliptical galaxy, but 
it is crossod by a dense lane of gas and dust, which aro normally 
associated with spiral galaxics, and it is an active radio sourcce 
Various exotic oxplanations have boon invOkcd to explain its 
appocarancee But now a team of French astronomers has made naw 
observations which suggest that the galaxy is a Spiral after all, 
though one in which the disc is forming late. 


Typical spirals have a two-part structure, a central bulge 
of stars rather like an ellipticaligalaxy, and a surrounding disc 
of young stars,gas and dust, in which the spiral patterns that 
give the class of galaxies its name form. It now Scams that 
Centaurus A confomms to this pattem, but that the stars in the 
disc have not yet got around to foming, sr shaping up into a 
Spiral pattern. 


The new evidence comes from spectroscopic studies made 
at the 3.6 metre telescope of the European Southern Observatorye 
Michel Marcelin and Jacques Boulesteix, of the Observatoire de 
Marseille, and Georges Courtes and Brune Milliard, of the 
laboratoire d Astronomie Spatiale, in the same city, have reperted 
their determination of a retation curve for the Centaurus A systan 
(Nature, vol 297, pe33). By measuring the rotation, they are 
able to set limits cn the mass 94 the galaxy and its disc, coming 
up with figures of just ower 10°” solar masses for the bulge 
and 8.2 x 10°" Solar masses for the disc. The bulge is more 
luminous, but the disc iS more massive. 


The French team concludes that Centaurus A is a nomal 
spiral galxy with a thick, unuSually massive disc that is still 
in the provess of settling down and in which star formation has 
not yet begun. Presumably, this activity oxplains the radio 
noise from the galaxy, and overall the avidence removes the need 
to invoke collision between two galaxies, or the explosion of an 
old galaxy, to explain the nature of the Source. 


(New Scientist, 94, 1307 (May 27, 1982) Pe 572) 
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Spaceseeds 


Of all biology's mysteries, the origin of life holds 
the greatest fascinatione A recent proposal, that life on 
Eath was "seeded" from space, has received support from an 
American physicist working inthe Netherlands. Dre Je Mayo 
Greenberg, of the University of Leyden, spoke at NRO last 
November on his laboratory investigations of how amplex 
organic molecules might be fomed on the surfaces of inter- 
stellar dust grainSe 


According to Greenberg, clouds of gas and dust drifting 
among the stars Can achieve a density capable of obscuring the 
light behind theme Clouds of such thickness, subject to the 
stress of radiation from nearby stars (which themselves may 
be forming within the clouds), are known to exhibit chemical 
activitye Interstellar dust grains are beligved to be come 
posed of silicate or "rocky" cores surrounded by a layer of 
"dirty" ices containing hydrogen, oxygon,-.carbon, hitzogen 
and other elements in various molecular arrangements. 
Greenberg duplicated the structure and environment of the 
grains in his laboratory in order to study the changes 
brought about by ultraviolet radiation Similar to what exists 
in spacee 


AS anticipated, radiation stress cauSed many of the 
compounds found on the ice sheath to break up or dissociate. 
Unexpectedly, however, many of the Samples were found to 
fluoresce brightly and even "explode" expelling many of the 
compounds as a gaSe This suggests an explanation as to why 
cosmic dust and gas are so often found intemixed in SPac Ce 
Dre Greenberg's experiments also léd him to Suggest that the 
clouds of dust in space interact with nearby stars to create 
complex molecules currmtly being catalogued by Canadian 
radio astronomers (see Science Dimension, 1981, Noe 4)~ 
Such a Cloud drifting near our Sun may have deposited material 
on the Earth's surface, Finding hospitable Conditions, so 
the conjecture goes, the molecules could have boggn the complex 
associations that ultimately led to life, 


(Science Dimension, 14, 2(1982) 
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Hole in space was a fuss about nothing 


last year's claim that there might be a ‘hole in the 
Universe' .. a huge tract of space empty of galaxies — 
understandably created a stir both in the astronomical trade 
and the popular press (New Scientist, vol 92, p 102). But 
further studies of the region of the sky azound the constel- 
lation Bootes now show no shortage of galaxies in the 'hole' 
reported by a team from the Kitt Peak Observatory in Arizona 
(Astxo physical Journal, \bl 255, p Li). 


Thre reason for the claim and coumter-claim is a fundae 
mental difference betwem the technique used by the Kitt Peak 
Team and that now uSed by Vicki Balzano and Daniel Weedman, 
of Pennsylvania State University, to probe the depths of the 
Universee The original discovery of the supposed hole depend. 
ed on measurements of all th. redshifts of galaxies found in 
each of three small regions of the sky around Bodtese Since 
redshift is an indicator of distance, the team in effect 
looked through tubes along the line of Sight to measure the 
distribution of galaxies with distance from us, rather than 
their two-dimensional distribution projected on the sky. 
Each of the three ‘boreholes! showed an abSence of galaxies 
at reddhifts corresponding to distances between 300 million 
light years (100 Megaparsecs) and 600 million light years 
(200 Mpc). 


The technique was rather like taking a plum pudding and 
thrusting three knitting needles through ite If none of the 
needles strikes a plum, you might think that the pudding was 
in fact devoid of plumSe But you might just have been une 
lucky with your probes. That is how the Kitt Peak survey 
now looks in the light of Balzano and We:dman's study. 


The new Study looks at the whole region of sky around 
the three boreholes through Bootes. There is a large sample 
of galaxies = the Markarian galaxies ~~ whose redshifts have 
been measured, and 113 of them lic in this region of the skye 
They do not, by any means, include all the galaxies in this 
part of the Sky, but since they were not selected by redshift, 
their redshift distribution should give a guide to the overall 
distribution of galaxies in this part of the Universe. Out 
of the 113 relevant galaxies, 12 lie within the suspected void, 
and the overall distribution of redshifts in the Markarian 
sample is just what would be expected for a uniform distri- 
bution of galaxy clusters out to redshift distance of about 
1000 million light years (300 Mpc). 


(New Scientist, 94, 1304 (May 6, 1982) p 355) 
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Low-energy electron diffraction for 
surface structure analysis 


by Fe Jona, JeAe Strozier et al. 


(Abstract) 


Low-energy electron diffraction (1EED) is the most 
important technique for studying the atomic structures of 
crystalline surfaces. This review aims to give an intro- 
duction into the experimental, theoretical and analytical 
procedures needed for a successful structure determinatione 
After a brief introduction that gives some historical back- 
ground and sets the problem in perspective, the experimmt 
is describede The fundamentals of twoedimesional crystallo- 
graphy are discussed and their application to LEED are 
described. The calculation of diffracted intensities requires 
the development of Nebeams dynamical theory, which is discussed 
next, together with the necd for appropriate computer programse 
Since the analysis is based on trialeand~error methods some 
attention is paid to the development of structure models, the 
problems caused by the co-existence of equivalent domains, 
and the procedures for evaluating the postulated models. 
Finally, a brief discussion of the accomplishments is given 
which, rather than Comprehensive, is an assessment of the 
present state of the art in surface crystallography. 


(Report on Progress in Physics, 45, 5 (May 1982) p 527) 
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Proteins that keep genes under control] 


Many of .-. proteins associated with the DNA of higher 
organisms are arranged as email bundles or "beads" called 
nucleosomes. Much of a ce@lis*DNA is wound azound these nucleo- 
Somes, which are connects 5 by relative 2ly free stretches of DNA. 
The discovery of nucleosomes prompted much speculation as to 
whether or not they occupied precise positions on the DNA, and 
whether they were involved in controlling the activity of genes. 
Stephanie Wittig and Burghardt Wittig of the Free University 
of Berlin believe they have shown that the activity of a gone 
can be directly BSS Sy aired ov the position of its nucleosome 
(Nature, vol 297, p 31)- 


They have devised a complex in vitro system which can 
direct nucleosomes to form at choSen sites on a gee This 
in itself is a significant achievement because most nucleosome 
assembly systems allow little control over where nucleosomes 
fom along a stretch of CNA. 


They chose to Study the gene that makes one‘of the 
transfer RNA moiecules in chick embryos. They directed a 
nucleosome to form at one of eight different locations. along 
the gene, and then monitored the effect of the nucleosome's 
position on the gene's activity. 


The position of the nucleosome was found to have a 
profound effect. In two of the arrangements the gene worked 
very well, while ce the other arrangements the activity of 
the gene was Strong s “$Cc 
| In koth O* the efr: 
of five nucleotides (Bid nhenical units that link together se 
make DNA) was area with the micdle axis of the nucleosome. 
This sequence was found to 2 same as the Sequence recently 
no transfer RNA gene(a promoter 
n 


LCLEGNG nucleosome positions a sequen 
lad 


D) 41 
identified as a bee arg METAR, 
$s a stretch of DNA that is cssential for a gene to be éffi- 
ciently copied into RNA) : 

The promoter sequence actually occurs very often in the 
DNA of the chick embryo, nd the German scientists suggest that 
for it to act as a promot 
positioned nucleosome. S$ 
promoter and nuclsosome ‘h 
ciently in the in vitm sy: 
genes extracted “from whole c: 


If the control of gene activity by nucleosome position sen 


in these in vitzo studies mirrors what happens in vivo then nucleo- 
Somes could be destined to play a large part in future theories 


of gene controle 


Sad is Og 
i iFic: an ely, the arrangement of the 

al ocheb the gene to work most effi- 
a3 
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the Same aS is found in active 


(New Scientist, 94, 1307 May 27, 1982) p 572) 
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What limits photosynthesis? 


by Christine Foyer, Richard Leegood et ale 


Enhanced plant productivity is one means by which world 
food and energy shortages may be alleviated. For this reason 
research into the photosynthetic process is -increasingly 
favoured both in the UK and overseaSe However, the crop phy= 
sSiologist is quick to ranind us that the connection between 
photosynthesis and productivity iS more apparent than real, 
sn the sense that a correlation between short-term measure— 
ment of photosynthetic rate and crop yield is not easily 
demo rstrated. Certainly the gulf between the plant scientist 
and the famer i$ considerablee Even the highly valuable 
contributions of the plant breeder have bean largely confined 
to factors such as diseaSe resistance and the redistribution 
of asSimilates within the plant. We have all lamented photo- 
respiratory loss, worried over the inadequacies of ribulose 
bisphosphate carboxylase/oxygenase and wondered if we can 
tum, for solace, to C4. Perhaps, however, if we pause for 
thought, there is no reason to be unduly pessimistic about 
the future of photosynthesis in its relation to agriculture. 


Plant growth is the best measure of net photosynthesis 
that we have and the limits to which the useful redistribution 
of assimilates can be achieved are fast being reached. To 
increase plant productivity by securing more vigorous growth 
through more effective photosynthesis we need to detemine 
which existing limitation might be remove?e A discussion 
meeting was organized by the Agricultural:Research Council 
to identify and characterize the reactions which limit the 
photosynthetic process in various environmental and develop. 
mental conditions, and to determine how basic research into 
Photosynthesis may be directed towards increasing plant 
productivity. A workshop on the methodology and applications 
of the measurement of chlorophyll fluorescence preceded the 
meeting e This technique is now regarded as a valuable none 
intrusive ake for pho to synthesis in vivo providing, in the 
words of J. Barber(Imperial Colle @, London), a ‘stethoscope! 
for plantse 


Many workers in photosynthesis disagree about the neete 
on which the rate of photosynthesis should be expressed and 
ROMER YHOLVELIBESY, Of) ine, neue ait methods, especially Soe 
a Single factor is unlikely to be constante All quantitative 
means for expressing photosynthetic rate in current use (for 
example, ground area, fresh weight) carry inescapable diss 
acvantagese In spite of this, chlomphyll is likely to remain 
the universal basis for expressing photosynthetic rate at the 
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cellular level simply because it is easily measured(J. Ludwig, 
GORI, Littlehampton). The use of the tem ‘photosynthetic 
efficacy", to relate capacity to performance(that is, an assess— 
ment of the actual perfomance of a given crop as a function 

of the potential perfomance), could help to detemine the 
degree to which photosynthetic capacity is realized in a given 
circumstance (D.A. Walker, Sheffiold University). 


Although the basic climatic limitacion to crop photos 
synthesis is the seasonal input of light energy, the degree to 
which this energy can be used by. the plant is modified by 
local climatic factors, such as tanperature, water and the 
requirements: of particular farming systems (J.P. Gooper, 

WFBI, Aberystwyth). The rate of photosynthesis reaches a 
maximum at or just before full leaf expansion and declines 
thereafter. The length of the growing season before leaf 
Senescence is, therefore, a limitation on crop yield(H. Thomas, 
WPBI, AberyStwyth)e The efficiency of photosynthesis in 
relation to the balanced excitation of the photosystams is 
believed to be controlled by the phosphorylation of the light- 
harvesting chlorophyll a/b binding protein. Balanced excitation 
is necessary for efficient non—-cyclic electron transport and — 
also serves to poise cyclic electron flow by increasing excitas 
tion of photosysta I relative to photosystem II. Furthermore, 
the flexible distribution of available quanta between the 

two photosystens can be especially important under stress and 
allow a more effigient distribution of excitation in different 
cells of a leaf and different leaves in a canopy (Pe Hortony 
Sheffield University). 


The majority of temperature cropS, particularly cereals, 
are exposed to suboptimal tenperatures for most of their 
lives. Dramatic differences in tenperature response occur 
between cold-tolerant and cold—intolerant plantse Even at 
the level of the chloroplast the partitioning of aSsimilate 
may be considerably influenced by temperature as transport 
generally outstrips production at low tanperaturess; the 
autocatalytic Benson—Calvin Cycic does not obey Arrhenius’ 
law (Heber, Wurzburg University). Low temperatures cause 
phase changes in the lipids of the thylakoid membranes and 
the resulting reduction of the fluidity of the thylakoids 
reduces the mobility of the electron carriers between photo. 
syStems I and II, for example by diminishing the diffusion 
rate of reduced plastoquinone (D» Chapman, Imperial College, 
London)» This may well be the most temperature=deperd ent 
step of electron transporte 


Ribulose bisphosphate carboxylase/oxygenase is the point 
of entry of carbon into the Benson-Calvin cycle and that of 


se 
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oxygen into the photorespizatory pathway. There is a broad 
correlation between ribulose bisphosphate carboxylase activity 
extractable from leaves and lightesaturated rates of photo 
synthesis in plants taken from a wide range of growth conditions 
and genotypese Ribulose bisphosphate caxoxylase appears to 
limit photosynthesis only in the sense that the activity of the 
enzyme is close to that of the flux through the Benson—Galvin 
cycle. Plants synthesize only as much of this enzyme as they 
need (A. Keys, Rothamsted Experimental Station). This raises 
the question of whether a limitation imposed by this enzyme 

iS a phenomenon perceived by the manipulator rather than the 
plante 


The purpose of photorespiration continues to be hotly 
debated. Selective inhibition of the oxygenase activity is 
improbable although some species have carboxylases with a 
significantly higher affinity for COo than others (S. Gutteridge, 
Rothamsted Experimental Station). Other enzymes of the Benson» 
Calvin cycle, such as fructose bisphosphatase, show changes 
in activity in response to the redox state of ferredoxin, 
although the changes in fructose bisphosphatase activity do 
not have a role in regulation of the photosynthetic rate in 
leaves illuminated with saturating light. 


No final answer as to ‘What limits photosynthesis!’ arose 
fromthe meetinge The most popular candidate, pxoposed by 
O. Bjorkman (Carnegie Institute of Washington), was Gode The 
question deserves future consideration and research if we are 
to Secure increased plant productivity. 


(Nature, 298, 5872 (July 22_28) Pe 326) 


Is oxytocin an cvarian hormone? 


by Ds. Claire Wathes & Re We. Swann 


(Abstract) 


Oxytocin is a nonapeptide hormone pzoduced by the 
hypothalamus and released from the posterior pituitary. It 
is cleaved from a large molecular weight precursor which is 
Synthesized in cell bodies of hypothalamic magnocellular 
neurones and then packaged into manbrane~bound granulese 
During axonal transport the precursor is cleaved to produce 
oxytocin and an oxytocinerelated neurophysin.e Apart from 
its established roles in lactation and labour, oxytocin is 
thought to be an important regulator of the oestrous cycle; 
it causes luteolysis in cattle and immunization against 
oxytocin increases the length of the ovine oestrous cycle. 
McCracken has proposed that oxytocin acts by stimulating 
prostaglandin Fo, (PGFow ) release from the uterine endometrium 
and that steroid hormones regulate PGF,, Secretion by alter. 
ing the availa’ tlity of endometrial oxytocin receptors. 
Steroids may also have a direct influcnce on oxytocin release 
from the posterior pituitary, ocstradiol~]7/3 increasing and 
progesterone inhibiting oxytocin secretion in response to 
vaginal distension in the goat. However, recmt radio- 
immunoassay (RIA) measurenents of peripheral oxytocin levels 
during the ovine oestrous cycle consistently show that oxy-= 
tocin and progesterone concentrations increase and decrease 
in synchrony during the luteal phase, reaching basal levels 
after luteolysis at a time when oestradiol-17 titres are 
known to riSee Therefore, there may exist different controls 
of reflex release and basal scacretion of oxytocin, and our 
discovery of large amounts of oxytocin within the ovine 
Corpus luteum reported here may provide an explanatione 


(Nature, 297, 5863 (May 20-26, 1982) pp 225-227) 
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Insulin Stimulation of nucleoside txriphos phatase 
Activity in isolated nuclear envelopes 


by Francesco Purrello ct al. 


(Abstract ) 


The activity of nucleoside triphos phatase,an enzyme 
that regulates nuclear messenger RNA transport, was measured 
in highly purified nuclear envelopes isolated from rat liver. 
Addition of picomolar concentrations of insulin to freshly 
prepared nuclear envelopes directly increased the enzyme 
activity. The major effect of insulin on this enzyme was to 
increase the maximum velocity of its activity; no significant 
effects were seen on the affinity constant. These studies 
raise the possibility, therefore, that thé nuclear envelope 
is a Site where insulin regulates nuclear functions. 


(Science, 216, 4549 (May 28, 1982) ppe 1005~1006) 
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Britich Biotechnology 


Out of the blue 
by Judy Redfearn 


In an unusual move, the British University Grants Committee 
is earmarking part of its annual budget to develop a specific 
topic —- biotechnologye The committee plans that £800,000 will be 
Spent in each of the next three academic years on fostering bio-~ 
technology in a handful of universities. The committee had 
previously been reluctant to earmark grants, preferring that uni- 
versities should spend their income as they wished, relying on 
the research councils to encourage centres in particular topics 
by means of research grants. 


The scale of the recent budget cuts seems to have prompted 
a change of heart. The committee, worried that umiversities may 
pare all their activities rathor than cut them selectively, 
Clearly hopes that eamarked grants will make the future pattem 
of universities research more pointed. The £800,000 set aside 
for biotechnology will be taken from the money reserved for 
restructuring the reduced university system which in the next 
agademic year (1982-83) will be £50 millione Most of that sum 
is expected to be spent on payments to redundant academics, 
leaving uncertain the amount available for foStering priorities. 


So far, three centres — at Unive rsity College London, the 
University of Birmingham and the University of Manchester Institute 
of Science and Technology -= have been awarded annual grants of 
£100,000 each to develop biotechnology. Five other centres are © 
expected to receive similar crants soon. The money will be paid 
as a separate item in each of the next three years, after which 
it will be incorporated in the recipients’ recurrent grantse 


The grants committee says that the recipients must decide 
for themselves how to spend their extra money. Nevertheless, it 
expects them to forge closer links with industry, chiefly by 
encouraging the process engineering side of biotechnology, to 
develop postgraduate rather than undergraduate courses and to 
appoint some permanent staff, thus fulfilling the recommenda tions 
of a Royal Society report which nearly two years ago callec for 
twenty more upiversity posts in biotechnology. 


The research councils welcome the new grants, Seeing no 
conflict between the grants committee's assessment of priority 
and their omme The Science and Engineering Research Council, 
in particular, welcomes the grants as a way of supporting staff 
and eguipnent which could not be paid for out of its res earch 
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(Nature , 297, 5863(May 20-26, 1982) pe 173) 
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France ponders biotechnology 


by Robert Walgate 


France has done no microbiology for 20 years, has few 
people who understand fermentation or fungi and has never — 
developed food processing technologys This wild exaggeration 
is the opinion of a francophile British biotechnologist sketch 
ing the problems facing France in his fielde Now, however, a 
fairy godmother has waved her wands the ministry of research 
and industry in Paris has published a vast programme for bio- 
technology, to stretch over three years and cost the government 
FF 600 million (about £50 million). Will she get Cinderella 
to the ball? 


It depends in part on what the report says ina large 
section marked "Secret and Confidential", which has not been 
published but which describes the actions to be taken by the 
ministry in concert with industrye And it depends on whether 
France can create enough microbiologists, whose star fell faster 
and further in France than elsewhere when molecular biology 
tumed to the eukaryotic genome. The University of Strasbourg, 
for example, was granted a new professorship in microbiology 
last year, with emphasis on biotechnology; it has been unable 
to fill it, said a spokesman, with anyone with evon a smattering 
of Frenche 


The ministry's threasyear programme promises to tackle 
the problem in partnership with the universities and the 
grandes ecolese And the Centre National de la Recherche Scientin 
fique (CNRS), which supports much of the most advanced biology 
in France, plans to help double the number of French microbiologists. 


Meanwhile, Several important centres of biotechnology will 
now €njoy increased support. At Toulouse, for example, there are 
three laboratories grouped to form a kind of "transfer centre" 
between research and industry, directed by Professor Jean-Pierre 
Zaltar (a Specialist in gene expression). At Marseilles, there 
is a laboratory for bacterial microbiology, which will be expanded 
nexe year with the help of Orsay biochemist Jean-Claude Patte, 

At Cadarache, there is a new laboratory for biomass studies run 
by CNRS in Conjunction with the oil Company Elf Aquitaine and 

the Commissariat a l*Energie Atomique, At Compiegne there is the 
University of Technology with Dr, Daniel Thomas Specializing in 
enzyme technologys in Paris, the Institut Pasteur is working haxd 
to make up for past years; and at the University of Strasbour 
there are welleadvane ed plans for a laboratory of plant apkect 
(which is, incidentally, strongly supported by the new report). 


Se2T cn 


This week's report surprisingly emphasises the plant sciences, 
with no fewer than ten recommendations for INRA, the agricultural 
research body. Sven Professor Roger Monnier, director of life sciences 
at CNRS, believes plant science must receive the most attention. 


Over biotechnology as a whole, the report considers Franve to 
be weakest in production, in techniques of culture of microorganisms 
and cells, in enzymology, in reactor design, in extraction and purie 
fication and in the provision of analytical control equipment. France 
also suffers because of an “excessive compartmentalization and special~ 
ization of disciplines, reSearch organizations and industries" says 
the report. But it ends on a strong notes now more than ever, France 
must support fundamental research, which is "the unique source of the 
unpredictable", 


(Nature, 298, 5872(July 22-28) ppe 315-316) 
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Transplants as guides to brain develo pnent 


Brain transplant experiments are 
helping investigators assess the relative importe 
ance of the various factors that control brain 
develo pnent 


by Jean Le Marx. 


(Abstract) 


"..¢ Brain transplants, which might seem to be the stuff 
of science fiction, or perhaps of Gothic novels, are proving 
instead to be very practical tools for tackling the unsolved 
problems of mammalian behaviour and brain development. Recmt 
experiments show that pieces of fetal brain tissue not only 
Survive when transplanted into the brain or other sites of 
recipient animals but thrive there. The transplants oft@ 
fom correct connections with their nomal target neurons, in 
some cases reversing neurological deficits caused by surgical 
or genetic lesions. 


The success of the animal work has already prompted an 
attempt to treat human patients with Parkinson's disease, a 
severe neurological disorder, by injecting into their brains 
tissue that has the potential of remedying the underlying 
chemical deficiency. 


Thewe of tissue transplants to Study fundamental questions 
about the nature of brain development are discussed in the first 
of two Research News articles in this issue. The second deals 
with the potential clinical applications of brain tissue 
trans plantatione 


(Science, 217, 4557 (July 23, 1982) poe 340-342) 


Se eo “¥ 
Now life can begin without the test tube 


A new technique that sidesteps many of the ethical problems 
Surrounding in vitro fertilisation ("test tube babies") has bean 
developed in Britain and could offer a simpler treatment for 
Childless couples. Although at an early state of development, 
the technique has already given rise to two pregnancies that sean 
to be progressing satisfactorily (Lancet, vol 1, Pp 1031). 


The conventional technique pioneered by Patrick Steptoe and 
Robert Edwards, involves removing the unfertilised egg (oocyte) 
from the mother, fertilising it with sperm in a petri dish, and 
reimplanting the resulting embryo several days later in the 
mother's uterus. The new technique, developed by a team of 
doctors from three hospitals led by Ian Craft of the Royal Free 
Hospital in London, leaves the egg and spem together for less 
than one hour before returning the egg to the uterus along with 
10 000-20 000 sperm. It does not require the egg and sperm. It 
does not require the egg and sperm to have fused to fom an 
embryo before they are retumed to the mother. The operation is 
much simpler to perform than the "test tube baby" technique. It 
should not be beyond the expertise of most district hospitals, 
making treatment more widely available. 


Thirty-one infertile women took part in a trial of the 
technique. All received a fertility drug, clomiphene citrate, 
for four days during the first week of their cycle to stimulate 
ovulation, then human chorionic gonadotropin (hCG) on the day 
the developing ovarian follicle, which contains the ripening egg, 
reached 20 mm in diameter. The hCG made sure the uterus was 
ready for implantatione Thirty-six hours later the eggs were 
collected and incubated for six hours at about body tanperature. 
After adding fresh sperm, the team incubated the egg and spem 
together for another hous before transferring them back to the 
mother's uteruse 


Nomally, the embryo Signals its arrival in the uterus 
and implantation in the wall by producing much more hGG, whose 
rising level shows up in the mother's urine. By monitoring hCG 
in women participating in the trial. It was possible to gauge 
whether or not implantation had taken place. From their results, 
the team believes 14 patients started a pregnancy, which ended 
with their next monthly period, while two patients remain clearly 


pregnante 
This success rate of 7 per cent (measured by comparing the 


number of egg transfers to the number of pregnancies) falls 
considerably below the 25 per cent of Successes achieved by the 
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more traditional techniquese These depend, however, on fertilising 
several ombryos in th@ petri dish, to be sure of one success, and 
controversy surrounds what happens to the ‘leftovers'. The new 
technique sidesteps this problem completely by manipulating oocytes 
rather than anbryose The authors believe they can improve their 
rate of successful pregnancies by improving the receptivity of 

the uterus to the egg through more careful hormonal control. 


(New Scientist, 94, 1305 (May 13, 1982) p 417) 
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End of the world forecast 


The end of the world as we know it may be just around 
the comer in g@ological tems, 100 million years from now. 
Jim Lovelock, a Launceston based freelance scientist, and 
M. Whitfield, of the Marine Biological Asseciation laboratory 
in Plymouth, make this prediction in Nature (vol 296, p 561) 
on the assumption that natural processes on Earth cannot 
obviously provide compensation for a continued rise in the 
Sun's temperature. 


The argument extends Lovelock's earlier work on the 
‘Gaia hypothesis', which Sees life on Earth as part of a 
complex organism maintaining suitable environmental conditions 
for life. Many people have noted that when the Earth was 
young, 4000 million years ago, the Sun was cooler than today, 
according to standard astrophysical theories. But we know 
from evidence of running water that the Earth has been about 
as warm as it is now for all that time. The standard expla. 
nation is that the carbon dioxide concentration in the atmo. 
Sphere has declined from about 7000 parts per million to its 
present 300 ppm, reducing its warming greenhouse effect and 
thus balancing the increasing warmth of the Sune 


Lovelock favours the idea that life itself is involved 
in biological feedbacks which maintain the surface temperature 
status quoe Others argue that geological processes can expdain 
the changes equally well. But either way, as Lovelock and 
Whitfield now point out, a crisis may be at hand, 


AS the Sun continues to warm, aS the astrophysicists tell 
us it mst, then either the Earth will wam or the carbon dioxide 
concentration must decrease further. Below a concentration of 
some 150 ppm, however, there will be insufficient carbon cd. 
oxide in the air to maintain photosynthesis. It looks as if the 
natural balances which have kept our planet equable for 4000 
million years have tipped as far as they can, and that imbalance 
will occur in the near future. The crisis will be reached in 
about 100 million years ——~''in human terms ...still infinitely 
distant’) say Lovelock and Whitfield, “but in terms of the life 
span of the biosphere ... we might forecast an end to the long 


spell of cool and favourable climate's 


(New Scientist, 94, 1302(April 22,.1982) p 211) 
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Massive Chinese plan to divert water Tesources 
two possible routes 


. i as elsewhere, good soil and climate are 
not Ae aha HN abundant water for intensive pean ans 
developmente South China has much water put not rayniae 
vable land, but in north China the aad tah is truce ae, 
crepancy is even more pronounced in northwest China, w 
land could be cultivated with more water. 


Water available for irrigation in different major river 
basins of China varies greatly, as the following table shows 


River basin Land Average 
available runoff 


Ge ha)  (m3/ha) 





Chang Jiang 24.0 41700 
Huang He seCree 4.290 
Huai He 12.6 44230 
HaieLuan lle3 2500 


ee 








Thus while the Chang Jiang basing with a quarter of China's 
cultivated land, has ample water, others, like the Hai-Luan, have 
average runoff of only about 6 percent that of the Chang. Jiange 


Many of China's economic activities are concentrated in 
these basins, and further agricultural and economic develop. 
ments will take place there. Since water is essential to both, 
either more water will be needed or water now available will 
have to be more efficiently used, Both altematives will probably 
have to be used in some combination. 


Since the Chang Jiang basin has abundant water, and the 
Huang-Huai-Hai plains do not, many plans have bean Sugg ested 
over the years to transfer water from one region to the other, 
Three important alternative water transfer plans were Pro pos ad 
in the mids1950s along the upper reachas (WWestem Route), 
middle reaches (Middle Route) and lower reaches (Eastern Route) 
of the Chang Jiang. 


Preliminary investigations were carried out from 1959 to 
1961 It soon appeared that the Westem Route was not the best 
Solution as it was too long and the terrain was unsuitable, 


The water transfer scheme Started to receive 
in the 1970s because of drought in the Huang-HuaieH 
the need for more water for the cities of Beijing a 
Currently two routes are being considered w Middle 


more attention 
ai plains and 
nd Tianjin. 

and Eastem we 
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to carry water to the western and eastern parts of the plain 
especiallye 


The Middle Route diverts water from the Danjiangkou 
Reservoir in the middle reaches of the Han Rivere The height 
of the present dam will be raised from 162 m to 175 m, which 
will increase the reservoir capacity to 33 billion m?, This 
done, and the Sanxia Reservoir on the Chang Jiang built, water 
will be conveyed north through Nanyang basin in Henan province. 
It will cross Fangcheng Divide, and then Huang He by an aqueduct, 
then go north along the eastem foothills of Tainhang Mountains 
to Beijing. The total length of the canal will be 1265 km, and 
its discharge will be 1200 m3/s at the headworks, reducing to 
800 m/s at the crossing of the Huang He and to 120 m/s at the 
edge of Beijinge The water will flow by gravity since the 
elevation at the headworks is 149 m, becoming only about 50 m at 
Beijing ° 


The Middle Route will increase irrigated farmland by 514 
million ha in Hubei, Henan and Hebei provinces and Beijing. In 
addition, 7.4 billion more m3 of water will be available for 
industrial, mining and domestic uSese 


The Eastern Route will deliver water pumped from the 
Jiangdu station at the lower reaches of the Chang Jiang, which 
will be carried northward roughly along the Beining—Hangzhou 
Grand Canal, crossing lakes Hongze, Luoma, Nansi and Dongpi. 
The total length of the main canal will be 1150 kme 


The’ highest point of the canal will be where it crosges 
the Huang He through a 0.6—km tunnel, which will be 40 m higher 
than the Jiangdu pumping statione The current suggestion is to 
lift water through 15 cascades, with a total lift of 85m. 
jarge pumping stations will have to be constructod, with a 
capacity of approximately 1000 MW, and an annual electricity 
consumption of 3000 to 5000 MVVh. 


Thirty billion m? of water will be pumped from the Chang 
Jiang in dry years and 14 bidiion m°? in an average yeare The 
scheme will provide irrigation for 427 millicn ha of famland, 
of which 227 x 10° ha will be to the south of the Huang He 
anges 10° to its northe An additional 2.7 x 10” m3? of water 
will be availabie for industrial, mining and municipal uSese 
Unfortunately, topographical conditions mak@ pumping necessary, 
which uses much energye 


Currently studies are being carried out on both the 
Eastern and Middle Routes to transfer water from the Chang Jiang 
to the North China plains. Chinese engineers and Scientists are 
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echnical, economic, environmental 
and social problems associated with such a major panes 
scheme, which would affect a vast geographical arca and be 
the largest water diversion plan ever cons tructed by mane 
Fortunately, the Chinese scientists and deci sion-mak ers are 
wall aware of both the potential benefits and costs of such 

a major undertakinge As Vice~Prmier Fang Yi has commented, 
all the alternatives will have to be evaluated before any 
final decision can be taken. 


now investigating the many & 


(Ceres, 14, 6 (Nove ~ Dece, 1981) Ppe 8~9) 
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Reserve Proposed for Rain Forests 
Bayard Webster in Nav York Times, 18, Pe A19 
18 April 1982 
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. 1, ,Smithsonian Institution biologist Ira 
Rubinoff, "who has Studied the world's txopical 
forests for the last 15 years, has proposed a 
novel planto preserve a portion of the rapidly 
diminishing rain forests, which contain about 
half the earth's plant and animal Species cece 
Under the plan, more than 1,000 reserves of 
approximately 250,000 ares each would be set 
aside in the 49 nations that have the bulk’ of 
the rain forests. This would mean that about 
250 million acres would be protected, or about 
oneetenth of the world's estimated 2.5 billion 
acres of moist forests ....Sscientists believa2 
that an area of tropical forest about half the 
Size.of Califomia is bzing lost each year. 

If that rate continies, half of the ranmaining 
tropical forests will disappear by the end of 
the century. Latin America is believed to 

hav2 already lost 37% of its original tropical 
moist forest, Asia 42% and Africa 52%. Within 
these tropical areas, the largest diversity of 
animal and plant life, nearly half of the 
earth's distinct life forms, or about 2 million 
Species, is believed to be packed together on 
about 10% of the land's surface", ‘3 


eo Oe 


KK OK HK KK MOK OK KK KOK KOK KK OK KK OF 
OK OK KOK OK 


ea ate 
“* > 


OK oki Mey oe aie 


“~ K 


(Sources Current Contents ~ Life Scicnces, t 
235 27(July 5, 1982) p. 23) % 
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Birds and aviation 
by Victor E.F. Solman 


(Summary) 


Collisions between birds and aircrafts have caused damage 
to, or destruction of, aircraft and loss of human life for more 
than 68 years. Birds are attracted to airfields by th? large 
Open spaces which they provide and, often, by the availability 
of food, water, and shelter, on or near the airfield. Birds 
attracted by open space can be driven away by trained persons 
furnished with suitable bird-dispersal equipment, while ramoval 
of food, water, and shelter, can reduce the attraction. 


Mass movements (migrations) by birds, especially lazge 
birds, create hazards for aircraft aloft. Air traffic control 
radar can show th8 abundance, speed, and direction of movenent, 
of birds, while correlation of those movements with weather 
parameters permits development of bird movement hazard forecasts. 
Although the periods of high hazard are of short duration, use 
of these forecasts to make changes in flying training programmes 
has reduced losses of Canadian military aircrafts though bird 
StudicS e 


Automatic digital presentation of bird movement data 
gathered by radar has been tested at two airfields by air 
traffic controllers for possible use in vectoring scheduled 
Civil aixcraft away from hazardous concmtrations of bird 
migrantse A decision on operational use of the technique has 
not yet been made. 


Reduction of bixd hazards to aircraft depends upon 
human motivatione The necessary habitat contra, bird dispersal 
and migration hazard forecasting, involve timesconsuming, rather 
dull work that is repeated at prescribed intervals. Unless 
the work is always well done, bird—strikes on aircraft will 
continue and human lives and aircraft wiil be loSte 


(Environment Conservaticns 8, 1 (Spring 1981) ppe 45-51 


Solar flares, proton showers, 
and the space shuttle 


by David Me. Rust 


(Abstract ) 


"see [he space shuttle era will focus renewed attention 
on the hazards of the space environment to human habitation. 
The chief unpredictable hazard for astronauts is energetic 
proton radiation from solar flares. In some orbits, there is 
no reasonable level of shielding material that will protect 
shuttle occupants from potentially lethal doses of radiations 
The effects of a solar flare that occurred during the first 
flight of the Columbia are discussed and current flare research 
reviewed, The enphasis is on progress made during the recent 
intemational Solar Maximum Year toward understanding the 
origins of proton showers. 


(Science, 216, 4549 (May 28, 1982) ppe 939.946) 
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Big wave Channel for fullscale coastal rosearch 


Hanover is the site of an jitan of oxperimental equipment 
which does not exist anywhere else in the world, namely a wave 
channel which for the first time enables the movements of waves 
anc surf to be produced in their natural dimensions so that 
sand movements, coastal erosion and destruction, and the robuste 
ness of dykes, can be studied in natural conditions. 


This "big wave channel", as it is called backed by the 
Geman Research Association to the tune of roughly Rse8 crores, 
will be used mainly to prodice a natural imitation of what 
takes place when surf is fosmed. 


When it is formed at tho coast, the energy generated by 
the movemmts of the sea is converted to addies and then to heats 


An aStonishing surge of energy is frequently produced in 
a short stretch of no more than a few metresy Three metre high 
waves, for instance, generate about 60,000 kilowatts to a single 
kilometre of beache 


The order of magnitude of this energy conveersion when 
the sea is stomy is testified by innumerable eyecawitness reports 
-~ for example those on the gargantuan wave which smashed the 
light in the Tillamook Lighthouse off the Oregon coast in 1891, 
Despite the fact that it burned 48 metres above sca level. But 
even at the steep coasts of the Baltic or the North Saa the 
effects of surf are very eonsiderable and can jeopardise the 
safoty of the dykes. 


The energy conversion processes which take place when a 
wave breaks are extremely complexe A small part of the wave is 
thrown back seaward, another part is converted to bed currents 
whith drift backwards or sideways (taking bed sediment with 
them), and another part again generates bed vibration in the 
surf zonee But a very large part =. possibly the decisive 
part =~ is consumed, astonishingly enough, as Professor Alfred 
Fuhrboter of Brunswick Technical Collage discovered at the 
beginning of the Seventies, in absorbing air into the breaking 
Water e 


When waves break, eSpecially in the case of “white horses", 
where the crest collapses down an almost vertical wall, a large 
volume of air enteres the seawatere To date, no exact measures 
ments have been taken of the volume of air in the white surf, 
but it is assumed to be 50 or 60 per cant in the case of genuine 
breakerse Such "shock injection” of air calls for a great deal 
of energy, Since every single air bubble has to overcome the skin 
tension of the water anc some of the bubbles are thrust down very 


deape 0038/—0 


s. 36) "8 


Furthermore, this mixture of water and air at the 
front part of a breaker is produced within a very short 
space of time in a stretch which is equal, perhaps, to half 
the length of the wave, 2 fact which concentrates this eno mous 
conversion of energy upon a very narrow strip of beach, where 
it can cause vast destruction. As the wave recedes, the energy 
stored in the air bubbles is recuperated and a confused tangle 
of eddies occurs in which, due to the ascending air bubbles, 
the water seems to boil. 


These proéesses, perhaps decisive for the conversion of 
energy in a breaking wave, howevest, cannot be reproduced with 
smallescale models and then extrapolated to full scale. It is 
impossible to create surf and breakers with a few decimetres, 
of perhaps even only centimetres, of water, since the skin 
tension iS so great by comparison with such a small quantity 
of wave energy that there are niither "towering" breakers nor 
any injection of air wortm.ntioning. The only feasible way 
is fullescale research. 


The “big wave channel", under construction in Hanover 
near the Mittelland Canal, is due to be opened in 19826 


The installation, planned by Professor Fuhboter and 
Mre Joachim Crune, an engineer, both of Hanover University, 
consists in a concrete channel 324 metre long, five metres 
wide, and seven metres deep. with a 900 kilowatt “wave machine" 
at one end which, working in water of five metres maximum 
depth, generates waves of maximum height of two-andsa-—half 
metres ~—. the type of wave to be expected at the German coast 
in the roughest sease 


The first item on the programme will be to study moder 
dykes of the sand core and asphalt cover type, the question being 
whether they are capable of standing up to heavy "shock waves" 
where there are cracks, however small such cracks may be. Such 
"shock waves" occur wherever a mass of water shoots out of a 
breaking wave, which Cccurrence, according to Professor Fulrrboter 
takes place roughly at every second wavoe Some of the stresses 7 
and strains which then occur are extrane. About avery thousandth 
nee ee for instance, deriving from a threeametre wavey 

oressure exerted } 2 Q 
German Research Service, SS ae cee gibt aie 


(Sources Gorman Resvarch Sorvice) 


Nuclear enargy prospects ta the year 2000 
calls for accelerated Construction of nuclear reactoxs 


(Extracts) 


tay f "eee Nuclear Energy Prospects to 2000, was prepared 

Jointly by the OEM Nuclear Energy Agency (NEA), and the 
International Energy Agency (IEA). Future trends and the 
potential growth of electricity use in the OEM countries 
are described in the report as well as future energy danand 
and supplye 


The report presents the most recent assessment of 
nuclear power gxowth to the year 2000 and w@ighs the impact 
of the nuclear contribution on the overall mergy picture. 
Other major factors influencing the growth of nuclear power, 
including public acceptance, are also reviewed. 


Electrically demand has slowed considerably in OECD 
countrics since 1973, mainly as a result of the world economic 
recession and higher energy pricese But-in the 1980's, 
according to the report, electricity demand will grow between 
2% and 3% annually and between 3% and 4% annually in the period 
1990 ~ 2000, aS more electricity is substituted for oid in the 
commercial, residential and industrial sectors of CECD - me 
GCONnoMLeS e 


Nuc lear and coal contributions will need to be expanded 
to meet future clectricity demand, and the accelerated replace- 
ment of oil«fired generating plants, the report sayse As the 
report already assumes a very ambitious coal-fired generating 
programm@, any nuclear shorti:ll will have to be met either by 
greater use of oil, or by lower energy supply and reduced 
economic growthe Both of these altematives would ham the 
economies of CECD countries. 


The report notes that nuclear construction and supply 
capacity is more than adequate at present to mect projected 
demands and there are no technical reasons why nuclear power 
could not expand much more rapidly. 


Nuclear power is the mest economical way of generating 
baseload electricity in most CECD countries, but if it is to 
play its expected role, governnnts need to decide on early 
actions in a number of major policy areas, according to the 


réporte 
These areas include demonstration of the availability 
of radioactive waste management techniques, improvanent in the 


efficiency of regulatory ana licensing processes and electri 
city pricing whioh adequately cover costs of construction of 


nuclear facilities". 


(0.E.C.D., Press Release (July 20, 1982) ppe 1=2) 


: 40 3 
Offshore mining goes deeper 


While the future marine technology for mining ore 
from the bed of the ocean is still ee mrt fe offshore 
in mini in South East Asia is already well under waye ’ 
ae ee of roughly a decade, the quantity of tin Broe 
up off the coasts of Thailand and Indonesia has reachec a figure 
which i$ probably equivalent to at least a fifth of the annual 
world productione 


Offshor@ deposits in that part of the world are very large, 
but their workability has been limited by the mining technique 
employed to a depth of water of 50 metres. A new dredging teche 
nique will now make it possible to go down to at least 100 metres. 


The Federal Republic of Germany, the Netherlands, and the 
United States have developed a new type of shovel wheel technique 
almost Simultaneously to overcome the present depth limity it 
follows the principle of the shovel wheel excavator used in mininge 
With such an excavator working offshore, however, the Spoils have 
to be drawn off by suction in order to get them to the surface, 

(Source: Gemnan Research Sorvice) 
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Jack W. Keeley in Ground Water 


* 
a 

* International GrouhdWater Research 
+ 
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eee A great deal of serious work has bean going 
on in the area of ground-water research. For 
instance, scisntists in the US have bem involved 
with developing new tracer techniques and modi- 
fying others for conducting advanced groundwater 
investigations. Other work has been directed 
toward the development of methods for predicting 
the effects of mining activities on groundwater 

_ quality and the technology of sampling the un. 
saturated zones On an international basis, we are 
finding that research is shifting from the tradi- 
tional posture of dealing with incor ganic substances 
to trace organic compounds which may be of a toxic 
nature. Rescarchers in Poland have done wrk to 
isolate sourcas of contamination using resins, 
thoSe in France are dev6loping seismic techniques 
applicable to shallow geology, and scimtists in 
the UK and Israel are working on methods to iso 
late viruses," 


(Sources. Current Contents ~ Life Sci 
Q - iences, 2 26 
(June 28, 1982) pe 21) ie 
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Radioactive waste? in India 
Looking to glass 
by Sunil Saraf 


; 0, The world's second commercial plant for the immobilization 
of fadioactive wastes from nuclear power generating stations is 
Soon to bo built at Tarapur, in the western Indian: state of 
Maharashtrae The first such plant is already in operation at 
Marcoule in France. 


The new plant is being set up in the wake of increasing 
concern in India that radioactive waste from nuclear power 
inStallations might damage the health of the people — although 
there has been no scimtific evidence of such damage so far 
from India's two nuclear power plants at Tarapur and Kota in 
Rajasthan state. 


The radioactive waste immobilization method being adopted 

at Tarapur is a Sani continuous pxocess which incorporates the ~ 
oxides of high level waste from fuel reprocessing into borosili. 
Cate glassy matrices. The nominal throughput of the plant is 

about 25 litres of waste an hour, equivalent to the immobili-~ 
zation of wastes produced from reprocessing about one tonne of 
spent fuel a daye The plant would produce about 125 kilogrammes 

of glass a day, which is *o be stored in stainless steel containers. 


The process was dsveloped in India and differs in many 
respects from the British and French techniquese The wastes are 
first calcined with glass fines in a process canister and then 
melted into a glass forme After sufficient "Soaking" to help 
achieve homogeneity, the glass is cast into storage canisters — 
which can be inexpensive containers as the glass waste is more 
easily stored than liquidse 


Théstorage unit are stored in an engineered near surface 
facility where they undergo continuous natural draught cooling 
to dissipate the decay heat under constant surveillance. The 
plant is designed to provide cooling for 20 to 30 years and 
inoorporates facilities for establishing the characteristics of 
the waste products when the time comes for ultimate dispoSale 


The ultimate disposal medium has not yet bem choSan, 
although current research favours a hard rock formation such as 


gneisses or granite. 


The high level radioactive wastes arise from the reprocesse 
ing of spent uranium fuel for the extraction of plutoniume The 
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Atomic Bnargy Commission now proposes to budld a ohain of 
reprocessing plants in the country near the sites of future 
nuclear power stationse The proposal follows the United 
States" refusal to provide enriched uranium for the Tarapur 
nuclear power plant unless India meets conditions specified 
by the United States in the name of nuClear non-prolif eration. 
Plutonium extracted by the reprocessing of spent fuel would 
therefore substitute for supplies of apie SP uranium with 
held in this waye 


(Nature, 296, 5860 (April 29 ~ May 5, 1982) p 795) 
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Let there be light 


ee could Save 13,000 Americans Fase blindness in the 
next year, according to the director of the US National Eye 
Institute. They are victims of a condition called senile macular 
degeneration -—~ a progressive disease that. manifests itself 
through abnormal bleeding in the aye It is a major cause of 
blindness in the over 50se ; 


Three years 290, the institute set up a five-year study 
to investigate how lasers could overcome the problame Last week 
the study Game to an @md because the bimein eg is so Successful 
that no further studies were hecessary. 


The study. involved 200 people suffering from senile macular 
degenerations Doctors sealed off. blood vessels in their eyes 
with finely-focused laser beams. The man who coordinated the 
-research, Dr. Stuart Fine of the Johns Hopkins University in 
Baltimore, séid the results were unequivocal... The lastr traate 
ment halted the onset of blindness in up to 70 per cent of the 
patients who received the treatment in the carly stages of the 
discasee 


Only 25 per cent of treated eyes lost their sight, Fine 
Said, compared with 60 per cent of untreated eyes. “The trial 
yielded results far sooner than we had expected", the cye 
institute's director, Dr. Carl Kupper, Said, "We believe that 
these findings may Save as many as 13000 older Americans from 
going blind in the next year", 


(New Scicontist, 94, 1305 (May 13, 1982) pe 405 ) 
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The chemistry of fossil plants 
by Karl Je Niklas 


(Summary) 

"... The study of fossil plent chemistry is a new field, 
relying heavily on the vast biochemical data available from 
’ studies of modem plant taxa and limited by the paucity of 
detailed analyses of fossil taxa. Despite the difficulties 
presented by extremely altered chemical profiles and contami- 
nation, preliminary Studies reveal a wealth of information 
from which taxonomic and phylogenetic relationships may be 
deduced. Ing eneral, the level cf chemotaxonomic resolution 
achieved decreases as the age of the material increases. 
Analyses of Silurian material demonstrate the potential to 
resolve trachvophytes° from nontracheophytes. In studies of 
Paleozoic fossils, suprageneric telationships comparable to 
those based upon morphology can be resolved by chemical 
means, while more subtle levels of taxonomic assessment are 
possible in dealing with relatively recent, Tertiary fossil 
remainse It is, however, anticipated that as the sophistie 
_ Cation of the techniques used increases and as tha theoretical 
backdrop against which the data are analyzed broadens,the 
utility of paleobiochomical analyses will become increasingly 
more obviious and useful to the paleobotanist and evo lutianicste.. 


| (Bioscience 31, 11 (December 1981) pp. 820~825 ) 


es ee | 


Salt of the Barth i$ more trouble than it's worth 


Som3 archaeologists beliave that the grea. civilisations 
of the Tigris and the Euphrates Collapsed because salt levle 
: in: the soils became so; high that crops would not grows. The 
problem .is one of lands with dry climates, and it is becoming 
“progressively greater in. the southem half of Australia, and 
‘ “in other. dry Pastons Such as parts Of. tne ee. 


nurdaus bye salti ng eer ts a.problem of too much wa ter 
rather. than. too little . In wet countries, salts leaching out of 
the: rocks below. the ect rapidly wash to the Seae In dry ones 
this washing out does not occur, and salt accumulates in the ©. 
SubSoil. Flood irrigation raisas the level of the water tables 
and. thé salt-in the subsoil rises to the surface to cause sali- 
nisatione Clearing natural vegetation has the same ‘affect. The 
_ natural vegetation in dryer Southern Australia uses all available 
water. Crops do not, and so even without irrigation wats er tables 
can rise and bring up the Salts from below. aye 


“According to Maurice Mulcahy of the Westem Austra tien 
conservation and environment department, about half of the 18 000 © 
Square kilometres of Australia suffering from salinisation is 
valuable land under irrigation. The rest is land that has been 
cleared for grazing. However, he pointed out that while salting 
has, reduced:agricultural output, rising Salt concentrations in rivers 

3 like, the Murray that provide - the water supply for the soe 
ers coat tals GeELES : Boas e ent an even more immediate threate 7 


7 The seen ee Mu leahy. “suggested, is_ not one of lack re 
knowredae, about the causes, or one of not knowing in ‘theo ry: what 
to do. Various agronomic. and engineering solutions aréavailable. 
'Obvioysly, in: oth irrigated and. nonwirriga ted: areas” *manag@nén t 
should aim. to use:all the. available wate er to gain the maximum crop 
productions (Doing this.would minimise the movement of water in 
the soile) ;Rather,; the. problans are economic and social. Who 
should: pay: the high costs involvede—. the. government y _ individual 
farmers, or. some. greater social } groupings 2. ; 


wef ci comment: ad hata a common. strategy “for dealing with the 
_ salting problan has been to encourage farmers , to form groups by 
providing them with government grants and ‘low interest loans ‘for 
Capital workS. However, judging from the experi: nce of similar 
schenes to encourage soil conServation, faxmer groups often come 

- together purely to obtain the govemment handout rather than 
‘genuinely to LEON their water managenent practices « 


“ 


_ (New Scientisty 94, 1307 hay >, 1982) p Bray” 
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Bugs to the of] industry's fosoue 
| by Derek Springham 


Political an@ financial quirks aside, cil is an increasing 
scaree commodity. Tuc or false? Well, both. Present techniques 
may get no more than 45 per cent of the world's known cil veer vas 
out ‘of their subterranean reServoirs. But on that basis, when the 
oil’ has ‘runout*t, more than half of it is still therc--4 million 
million barrels of oile What can one do about this? The oil 
industry's anSwer iS something called enhanced oil recovery (EOR ), 
the most fantastic version of which would use microorganisms-live 
bacteriaa=to help Oute 


Oil is trapped underground, not in vast cavems (as many 
people imagine), but in porous sandstone or carbonate rocks. 
The oil, which is less dense than water, is prevented from escap. 
ing upwards by a dome of impemeable rocke Frequently, the oil~ 
bearing rock is in contact with a layer containing gas at high 
pressure above it, and a layer containing water below, The first 
Stage of oil extraction (called primary recovery) involves drilling 
a well down into the oilebearing layer. Oil is then forced to the 
surface by expansion of the gas above its by gas dissolved in the 
oil coming out of solutions and by the influx of water. 


Oil production by these? mechanisms will eventually slow 
downs; at this point only a small proportion of the oil will have 
been produced. To extract more ofl, somcalled secondary recovery 
procedures must come into playe These involve drilling additional 
wells (known as injection wells) into the aqueous layer below the 
oil-~bearing stratum and pumping down watere This serves to maine 
tain reservoir pressure and to push the oil thre ugh the porous 
oil-bearing rock as it moves towards the production we@lle Ideally, 
the water should move through the porous rock on a discrete front, 
pushing the oil ahead of ite In practice, the water finds the 
paths of least resistence through the intricate network of oile 
bearing channels icaving behind much of the cruda ©il which is 
more viscous than the water. At the production well, water begins 
to come to the surface together with the oil and, as time passes, 
the oil/water ratio decreases until eventually it is uneccnomic 
to continue productione On average, primary and sdcondary pro. 
cedures between then will extract about one third of the otiginal 
oile 


In addition to the Conventional techniques described above 
TeServoir Cngineers have a battery of "enhanced oil recovery '(ER) 
techniques, which fall into three main Categoties: themal, mis= 
cible and chemical. With the first engineers literally steam the 
oil off the walls of the porous Tock: with miscible materials ,they 
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pump in gases or liquids (Co for e¥ample) that mix with the oil 
and thus reduce its viscosify. Chenical methods are more general 
but their main aim is to help the water pumped into thé-:well 
under pressure to push more oi. outs; ‘some chanic.is thicken the 
water so that it drives the oil out more errectivelys; others 
reduce the surface tension of the oil. res 


At present the economic advantages of ECR techniques 
are often questionable and, because many of the substances used 
in them are themselves derived from oil they may reduce the 
amount of oil available for other purposes. So why is the oil 
industry, nomally so conservative, prepared to back something 
so speculative that even the scientists are hedging their bets? 
The answer is that the potential technical and commercial rewards 
are huge. 


Glearly it would be of the utmost benefit to have available 
an EOR technique which uses cheaper materials and in whith the . 
active substances do not become absorbed, dispersed or degraded 
aS they pass through the reservoir rock. Surprisingly, a tech. 
nique which may have the required features was pzoposed by an 
d@merican microbiologist, Claude ZoBell, as long ago as 1945. 
ZoBell pointed out that many bacterial generate metabolic products 
(for example, gases such as carbon dioxide, various surfactants, 
and polysaccharides which increase the viscosity of water) that 
are the sort of subStances useful for enhanced oil recoverye He 
suggested that carefully~chosen cultures of bacteria pumped into 
oil with the water put in during secondary recovery and provided 
with cheap sources of organic carbon such as mclasses, might 
grow, synthesise their metabolic products, and release oile The 
great attractions of this method, known as micwobial enhancament 
of oil recovery(MEQR) are thit cheap raw materials are used. 
Also because the active materials are oroduced oy bacteria 
distributed throughout the reservoir, the need for the materials 
to survive a long passage through the rock before reaching the 
oil is @liminated as bacteria are alive and self-propagatinge 
The concept. promised mich more efficient extraction at greatly 
reduced operating CoSts.e . 


At the time ZBell made his proposals, oil was cheap and 
plentiful and there was little stimulus to invest large Sums — 
of money in developing methods. which were only Speculative. How 
ever, results from several experiments over the years—one or 
two.in the US, and several in Easter Euro pi llustrate both 
the promise and the limitations of such techniquese 


Between 1947 and 1955 Vernon Coty, David Updegraff and waa 
Hank Yarborough, of th@ Magnolia oil company (now part of Mobil), 
.- conducted a series of laboratory simulations of microbial EQ 
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followed by a fi@ld trial. They us ed cylinders of porous sandstone 
saturated with oil in the laboratory to simulate reservoir ToCK 
They forced water through the ‘*ock to simulate waterflooding anc 
they showéd that cultures of tho anactobic bactewium Clostridium 
acetobutylicun, with a substrate of molasses, could increase 

the amount of oil released. Their field trial was in: Union County, 
ArkanSas, on a pair cf wells which had been subjected to waters 
flooding for some years and from which an unusually high proportion 
of oil had been extracted. They injected a2 per cent solution 

of molasses as a bacterial nutrient at rates ranging from 100-500 
barrels per day for the first six months of the expesriment and 
pumped in about 1800 litres of bacterial culture. 


Before the experiment the output of oil from the corrs 
ponding producticn well 122 m away, had been. :declining steadily. 
The expected output for the experimental porkod was 0.6 barrels 
per day, and this part of the field was virtually at the end of 
its useful life. In the third month of the experiment, the 
output from the production well started to rise and remained well 
above the ‘expected level until it ended nine months latere During 
this period the mean output of oil was 2e] barrels per daye As 
oil production increased, a variety of typical products of bacte. 
rial fermentation appeared at the production wells; short-chain 
fatty acids, carbon dioxide, traces of ethanol, butanol and acetone. 
The engineers and microbiologists agreed that oil production had 
increased significantly, and was due to the bacterial treatment 
although they could not identify the precise mechanism involved. 


Now that oil prices are so high in real tems, and a 
long term shortage of supplied is looming, MER techniques are 
attracting more interest. If efficient and reliable techniques 
can. b. developed there are pl aty of oil fields to use them one 
In the US, for example, are hundreds of thouSands of Wells which 
have been abandoned or currently produge little oile In most 
cases the bulk of the original oil is still in the grounde 


Many engineers fear that the injection of bacteria.might 
damage oil reserves. There are several potctial dangerse — 
sulphate.reducing bacteria, a widely distributed group of anae 
erobes, Can contaminate oil with the highly toxic gas hydrogen 
Sulphide. Such 'souring' can corrode pipes, and can block them 
. by producing insoluble sulphide precipitates, Other bacterial 
products such as ferrous hydroxide and extracellular Slimes can 
also cause blockages. a g: ' 


Andrew McKay at Quem Mary College in London j ‘ads 
is Studyin 
how Pseudomonas putida, labelled with radioactive dicareigeus i 
nove through columns packed with microbeads or through cylinders 
O* porous Locke He'monitors the energence of bacterial cells 
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using continuous flow sointillation counters and Can detect 
any tendency to block the column by measuring increases in 
pressure across the columne So far, the bacteria penetrate 
the columns with permeabilitics well below those of oil. 
bearing rocks in the North Sea, 


; At the University of Califemia, Los Angeles, Teh Yen 
1S approaching the problem in a different way. He is making 
artificial bacteria out of microspheres of a polymer of the 
Sort used for making soft contact lenses, and secing how they 
move through po rous rocke The properties of these spheres can 
be varied to study, for instance, the effect on the movanent 
of the bacteria of their density and size and of changes in 
nature of their surfaces, 

In the North Sea, where most of Britain's oil is, the 
conditions ate exceptionally difficult for microbial ER. 
Extreme weather conditions make operations on oil platforms 
difficult and expensive, the oil bearing rocks are deep and 
at high temperatures and pressures, which prevent most bact. 
eria from growing. Because of the high cost of drilling, wells 
are widely separated so a MECR process would have to function 
over large distances and for long periods of time. With 
several hundred yards between ‘atijacent wells, water would take 
about seven years to move from injection well to production 
well. Nonetheless it seems well worth while trying to use 
microbial technology. We calculate that when conventional tech 
niques. have been fully exploited, at least 20 000 million 
barrels of oil will rémain in Britain's sector alone. 


Much of our research at Queen Mary College. (Sponsored 
by Britain's Department of Energy) is designed to cope with 
the special conditions in th north Seas: The addition of - 
bacterial nutrients such as molasses is out of the question ° 
on such a huge Scale, and an MECR field trial would have to - 
run for many years before an increase in oil production.could 
be expected. Evao-if oil companies could overcome the logis. 
tic problans of transporting molasses to the oi@ platforms 
the cost would be prohibitive. We argue therefore, :that the 
only possible organic nutrient for the bacteria is an ingre= 
dient of the oil itself. The only extra nutrients required - 
would be mineral Salts which are cheap and can be transported 
easily as dry powders. The snag was that until recently 
scientists had found no bacteria that could be grown on crude 
oil without molecular oxygene It would be impracticable to 
tntxroduce oxygen into reservoirs in the required amounts and 
tndeed engingers go to some trouble to exclude it to avoid — 
Corrosion of pipewrk. We accordingly decided to search for 
bacteria that could break down crude oil without oxyg@ne 


We established hundreds of enrichment cultures, many 
containing nitrate ions to encourage the growth of nitrate 
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reducing bacteria —= a.group of organisms that can use nitrate 
as an oxidising agent instead of molecular oxygene In some 
of these cultures, growth could be detected by changes in the 
opacity of the water containing the inorganic nutrients in 
which the bacteria will live (known as the growth medium) by 
an increase in bacterial protein, by the production of gas 
and by the appearance of large numbers of bacterial cells 
under the microscope. Clive May and Melanine Brown at QC 
are studying the metabolism of these cultures and attempting 
to purify the bacteria and understand how they worke They 
have maintained cultures for over a year by periodically 
adding extra 'gxowth'medium' and crude oile When fresh growth 
medium is added, the cultures produce carbon dioxide and 
form nitrite. After a few days the nitrite disappears and 
molecular nitrogen'is evolved. The whole process depends 

on the addition of crude oil and does not require molecular 
oxygene The growth medium is boiled before uSe to remove 
oxygen and allowed to cool in oxygen-free nitrogene In many 
cases, the experiments have been carried out in anaerxo bic 
tents as an additional precaution against the entry of 
oxygen (in some experiments small quantities of oxygen were 
deliberately added to cultures and inhibited their growth). 
We are convinced that our eultures can metabolisSe some 
components of crude oil in the absence of molecular oxygen 
but not which oncse Py 


PhySical conditions in North Sea reservoirs are extrance’ 
for instance, the tanperatures range from around 90° © in the 
Forties field to about 120°C at Magnuse These temperatures 
would quickly kill most microorganisms and might seem to 
rule out a process which would depend on bacteria being able 
to grow for many years. Bacteria known as ‘extreme themo-~ 
philes' or 'caldoactive bacteria’ can grow at high tempera. 
tures but until recently 85°C was the hottest at which they 
had shown prolonged growth uMer laboratory conditions. 
Nevertheless, Thomas Brock of the University of Wisconsin 
Madison’ showed in the 1%0s that this was not the absolute 
limit for bacterial guowthe He demonstrated the presence ~ 
of living bacteria in themal springs up to 100°C by immerse 
ing microscope slides in the water for a day or more. On 
removal, the slides were covered with bacterial growth, 
although h@ could not keep the cells growing at the same 
temperature im the laboratorye 


at Malcolm Foster has been trying, at (MC, to extend the 
limits for growth of a hot Seeing rraaibts £ ba: ara 
grow readily at up to 8 C. He aims to select mutants with 
an extended temperature range using a systean of continuous 
culture, known as the "turbidostat', in which the bacteria 
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‘could be kept growing for several weeks at a tanperature high 
€nough to slow their growth rate without preventing growth 

| entirely, We expected that natural mutants that could: toletate 
high temperatures would outg.ow the existing si tain and -take 
eet the cultures So far, we have achieved only modest increases 
in the maximum temperature at which we can maintain gxowth and 
“these increases may be due to other factors. Meanwhile, we 

“have obtained a highly promising culture of an anaerobic bacterium 
that grows in a hydrogen-carbon dioxide atmosphero at tanperatures 
as high as 92°C, sufficint to peimit operations in quite large 
regions of the North Sea, ; ‘mies eae 


| High pressure. is another advers.s condition in deep oile 
fields and pressures-up to 300 atmospheres are characteristic 
of the North Sea's reservoirs. Many bacteria are prevented from 
growing by such oressures although others are unaffected. The 
critical problem, which we are now investigating, is the way in 
which temperature and pressure interact in their effects on 
bacterial. growth... ada Sa er 


Edward: Grula at Oklahoma State University is examining . 
anaerobic bacteria of the genus Clostridium to find strains that 
release oil efficiently. H4@ uses small pieces of limestorie or 
sandstone rock impregnated with‘crude’ oil under vacuum. Excess 
oil is removed and the rock is covered with a nutrient medium, 
inoculated with the bacterial strain to be tested, and incubated. 
When oil is released it floats to the surface. 

* Another group, led by Bannett Clark at the University of 
Oklahoma is also searching for organisms that can assist the 
movement of oil. The scientists are concentrating  *-on organisms 
that produce polymers to thicken the water pumped into the 
reservoire They are also teying something hiyily unusual—seecking 
ways of oxygenating reservoirs to permit aerobic bacteria to groWe 
The dangers of this technique are the highly corrosive nature of 
oxygen for metal pipework and that oxygen may stimulate undesirable 
bacteria in the reservoire William Finnerty of the University of 
Georgia is taking another interesting angle. He is examining 
organisms that can attack very viscous crudes, with the aim of 
finding strains that can reduc: their viscosity and extend their 
use to heavy oils. 


If all goes well, when can we expect bacteria to start 
increasing the flow of 0i1? Scientists are working to pro duc 2 
bacterial cultures with the right combinations of properties 
for M5OR but this work is still in its infancye It is not yet 
possible to say precisely when it will have bem developed into 
a uSeful technology. 
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What one ean do is attempt to assess the ralative. 
difficudties of the various proposed techniques, the easiest 
of which iS to inject cultures into reservoirs and feed them 
from the surface with molass:s or other material. Scientists 
have had experience of this technique but they have not yet 
worked out how oil is released by bacteria. The concept of 
growing anaerobic bacteria on crude oil is at an 2ven Carlier 
stage, although scientists have proved that it is posSiblee 
As yet there is no guarantee that such bacteria will be able 
to mobilise oil.’ 


Scientists do not expect to be able to isolate from 
Nature bacteria which combine all these properties. an attractive 
approach to the problan is to use genatic manipulation to combine 
useful properties into a single strain. 


We prefer the idea of starting with an organism that 
can tolerate high reservoir temperatures and pressures, and 
perhaps has other useful characteristics, and to use genetic 
engineering techniques to introduce other attributes. So, we 
are searching for a plasmid that can replicate in the themophile, 
and into which DNA can be introduced from other species. As a 
start to this work, Rick Lilley at QMC is studying a plasmid in a 
themno phi lic organism with the ultimate aim cf uSing it for genetic 
engineering e 


Clearly, there are considerable problems to be overcome. But 
if the scientists can make reasonable progress, bacteria could ease 
our oil crisis in the future, perhaps not before the end of the 
century, but increasingly in the de ecades to come 


(New Scientist, 94, 1305(May 13, 1982) pp. 408~41 0) 








